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CIET\E_‘EFIC DA TA REVIEWS OFFICE OF
“FA SELH{E:S 361 PESTICIDES AND TOXIC SU*STANCES
MEMORANDUM

SUBJECT: Tribufos (DEF®), Addendum to Chronic/Oncogenicity Study in the Rat

TO: Bruce Sidwell PM-53
Reregistration Branch
Special Review and Reregistration Division (H7508C)

S, e
FROM: Rokett P. Zendzian Ph.D,

Senior Pharmacologist

Toxicology Br I1

Health Effects Division (H7509C)

THRCUGH Kar? Baetcke Ph.D.
Chief
Toxicology Br II
Heaith Effects Division (H7509C)

Compound; Tribufos (DEF®) Tox Chem #864 MRID #425536-01
Registration #074801 Registrant; Miles DP barcode; Di85169

Action Request.ed

Review the following document:

Supplemental submission to EP& MRID No. 423351-01, Technical grade Tribufos
(DEF®): A Chronic Toxicity/Oncogenicity/Neurotoxicity feeding study in the
Fisher 344 Rat. W.R. Christenson, Miles Inc, Study No 88-271-AA, May 1, 1992
(origional report), Sept 30, 1992 (Report Addendum), MRID 425536-01.

Conclusions

In the process of reviewing MRID No. 423351-01 it was discovered that the
individual data on the electroretinography of the rats was referenced and assigne
a section number but was not included in the submission. Dr. Van Goethem, the
Miles toxicolegist responsible for the report, was notified of this deficiency
by phone durirng the week of June 22, 1992. This document contains the missing
data. Finalization of my review of the basic document was held up until receipt
of this document. I have examined this data and conclude that it does not require
any change in my evaluation of the basic report. My final review of the basic
report has bheen submitted seperately.

[N

Frinted on Reqyced Paper
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5/18/93
Karl

Attached iz trhe Tribufos document with a recommendation of
Special Reviaw, The following ig a brief and incomplete
history of Zhe chemical.

Tribufos  DifF), and its sulfur analog Merphos, were two of
some 40 chemicals listed for RPAR (Rebutable Presumption
Against Rerwegistration) in 1975-6. The two chemicals were
considere:d Locether because Merphos was activated into DEF,
which is the cholinesterase inhibitor, thus they could be
expected ta have the same toxicity and they were both used
only as dofoaliants on cotton.

In 1979 (mweono 4/13/79) I was assigned as pharmacologist for

the DEF/Mecrphcs RPAR team and on 7/17/79 completed my neurotoxic
review of ithe chemicals. I identified OP-delayed neurotoxicity,
spinal cord lesions and the lack of an antidotal study as
possible issues. During the next two years, the issues on

thesgse chemitals were debated extensively. The ultimate
conglusion was that OP-delayed neuroctoxicity was an issue and
thed thers appeared to be no MOS for applicators. However, the
studies wsre not clear on NOELs and there were extensive data
gaps. It was recommended that DCILs bhe sent out to obtain

the missing data. WNo PD-1 was ever written on the compounds.
In November 1981 a decision document was written returning
DEF/Merphcs to registration but it did not include the
requiremert for the missing studies. This was done dispite
strong abjestions [rom boxicalagy.

In 1987 {7 20/87) I wrote a memo to Saunders in registratiocon
listing tle data requirements for DEF/Merphos and noted that
the Agency ad taken no action on these chemicals since 1980.

At or shoritly before thig time California notified the
regitrants f these chemicals of the data gaps end required
the studizs. This started the production of the modern studies
on tribufos (DEF) with which I have been intimately involved.

As an apparent result of the California action the registrant
cancaied 3. regigtrations for Merphos leaving only one cotton
defcliant »» the market.

Attached i3 a2 list of my older memos in my file on this
topic. It i: grossly incomplete since at that time I had not
yet recognized the necessity of keeping everything. Thus the
written batkground on this case by other members of the RPAR
group and toe PM is probably lost.

ey T
e e
- e d e ——————— e

"Rtz 5/18/93
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4/13/1979

Memo Burneas bo Zendzian

Merphos {Uni') RPAR review

assigament as pharmacologist for this task

7/17/197Y

Memo Zend:ian to Ghandi

Neurotoxic <eview of DEF ana Merphos
Delayed necurtoxicity

spinal c¢or: lesions

antidoge

7/28/1980
Memo Chaswvon to Zendzian
do compler: review of DEF/Merphos

7/29/198¢

Memo Zend::an to Chasson

reply to «bove

in 1979 kKPPad support team concluded that data deo not support
action bu- 4id not know how to terminate

new data irdicates tox risk? audit Abu-Donia?

8/12,/1981
Memo Zend:s an to Brown
Toxicolos, studies needed for DEF and Merphos

8/12/80

Memo Zend::zn to Reisa

regquest for audit Abou-Donia studies on DEF and Merphos
EPA Contracrn 68-04-2452

8/28/80

Memo Zend- ian to Browfi

Merphos @ DEF, Delayed neurotoxicity and Human exposure
no MOS apnilicators

10/9/8¢

Memo Zendsian to Moore

Lab audit shou-Donia

cannot detormine NOELs from methodology

request »llz Zor necessary data
10/21/80

Memo Auersach to Burnum

Adudit repocs from FOA

11/13/19%6 .

Memo Zencdsran to Hitch

Decigion oocment 11/81

return DLY to registration

does not nclude reccmmendation for studies
wash hand-: <! this
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7/20/87

memo Zendzian to Saunders

Merphog/DERF deta requirsments

list of stadies regquired

add gpecicl studies

no Agency Jction since removed from RPAR

Oct 130, 142

Notice of t1isk assessment California

regulatory daecision in 60 days?

egsential .y a bibliography

they will w7ite a "Risk Characterization Document
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Tribufos

Toxicoloygy Review

Yrepared by

AV 1
A VA
Robert P?/Eéndzian PhD

Senior Pharmacologist
Toxicology Branch I
llealth Effects Division
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A. Toxicology Summary
Fos {DEF®) is an organophosphate, 5,5,5-Tributylpghos-
Lioate, used to defoliate cotton before mechanical
'« It is the only pesticide registered in the United
Lhia use.

sunh tribufos is an organophosphate cholinesterase

in animal species this is probably not its mechanism
as a cotton defoliant.

ances for tribufos are listed in 40 CFR as follows;
cioutylphosphorotrithicate

crance of 0.25 part per million is established tor

[ the defcoliant tributylphosphorotrithioate in or

Ae

Cen,8-Tributyl phosphorotrithiocate

ances are established for residues of the defoliant
vkyl phosphorotrithiocate in or on raw agricultural

as follows:
‘b5 per million in or on cottonseed.
wart per million {negligible residue) in meat, fat
yuroducts of cattle goats and sheep.

part per million (negligible residue) in milk.

5,5-Tributyl phosphorotrithicate

arce of 6 parts per million is established for

it the defoliant tributylphosphorotrithioate in or
=ad hulls. Such restidue may be present only as a
coplication of the defoliant to the growing cotton

ara listed for cotton seed oil.
iate toxicity of tribufos is typical of cholinesterase
chemicals. Signs of toxicity consist of decreased
iacrimation, nasal discharge, salivation, diarrhea,
sonvulsions with death by respiratory arrest. By the
:»rmal routes technical tribufos is classified in
sanagory [I and by the inhalation route Catagory
available on eye irritation. Dermal irritation
derate, Toxicity Catagory I[V. Tribufos is not
mitizer. Tribufos has been reported in the scientific
13 producing organophosphate tyvpe delayed neuro-
rn the hen following single doses.

IV.
is

£

a

tor subchronic oral toxicity studies in
been waived because acceptabls
in the rat and dog.

eguirements
and nonrodent have
vlies are availlable
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A
in a L cay subchronic dermal toxicity study in the

rabbit (0, 2, 11 & 29 myg/kg/day) signs typical of cholinesterase

inhikbition anc¢ deaths occured at the high dose. Dose-related

cholinesterase inhibition in plasma, RBC and brain was observed

in both scxes at all doses.

In a %3
rat (&, €¢.93
inhibitian w
and in the b
depressed =zl

-cay subchronic inhalation toxicity study in the
2.43, 12.2 and 59.5 mg/m3) cholinesterase

¢ observed in the blood at 12, and 59.5 mg/m3

ain at 59.5 mg/m3. The ERG {(a- and b-waves) was

the high doge.

’
A
r

A S0-day neurotoxicity study was performed in the hen hy
the dermal route (0, 2,6, 11 and 42 wg/kg/day). Clinical
signs and nistopathology typical of this type of neurotoxicity
were obscrved at the high dose.

In @ oonbined chronic toxicity/oncogeniticy study in the
rat (0, 4, 40 and 320 ppn} plasma cholinesterase inhibition
was observed at 4 ppm, erythrocyte at 40 ppm and brain at 320
ppm. At 3:0 ppm retinal atropy (degeneration) wag observed in
all animals 3t 12 months while at 24 months ocular damage
included cataract, lens opacity, corneal opacity corneal
neovascularization and retinal atropy. Additional high dose
toxicity included autolysis and vacular degeneration of the
small inteslhbirne and vacular degencration of the adrenals both
first obscroved at 12 months,

iz

A chronic dog study (0, 4, 16, and 64 ppm) showed plasma
cholinestarsse inhibitian at 16 ppm and erythrocyte inhibition
at 64 ppin. Mo other toxic effects were observed,

A mouse concegenicity study (0, 10, 50 and 250 ppm) showed
dose relat<d cholinesterase inhikiticon at all doses. At 50
ppm histopaticlogy showed damage to the adrenals and small
intestine, Increased mortality was observed at 250 ppm with
a statistizcally significant incidence of liver hemangiosarcoma,
small inteshine adrenocarcinoma and bronciolar adenoma.

The 12k combined chronic teoxicity/oncogenicity study
showed no increase incidence of tumors.

A gquznkitative risk assessment was performed based on

the wmouse :tudy and the following Uj1*s calculated;

Male Liver Hemangiosarcoma 1.136 x 10-1
Smzll Intestine Adenocarcinoma 0.479 X Lo—1L
Conbined 2.227 x 1071

Fema%g Alvzoiar/Bronchiolar adencma 1.190 ¥ 10-1

Terataoyenicity studies in the rat (0, 1, 7 and 28 mg/kg/day)
and rabbit (I, 1, 3 and 9 mg/kg/day) were negative. Toxicity
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was observed in the dams but no fetal toxicity was observed
at the hichast doses tested.

In & t-generation reproduction study in the rat (0, 4,
32 and 2ol 2n) dose related cnolinesterase inhibition was
ohserved :© all doses. The only treatment related effect on
reproduct:un was a significant incerease in dead pups in the
Fla and ©.» litters at 260 ppm.

All

tagenicity tests were negative,

In 2 metabolism study tribufos was rapidly absorbed,
extensive !y and completely metabolised and the metabolic
products ruapidly excreted.

A dernal absorption study of tribufos in the rat showed
significart skin residue at 1, 4 and 10 hours post dose which
was absoricd at 168 hours post dose. Maximum absorption wag 34-
44% after the 168 hour exposure.

The «niy remaining data gap is a primary eve irritation
study (8l-—-a},
Thraee woxicological issueg have been identified;

organophozphate type delayed neurotoxicity, eye toxicity and
oncogenic tiv,

In a Yi-day dermal study in the hen delayed neurotoxicity
was observed ezt 4Z mg/kg/day with a NOEL of 11 mg/kg/day.

In & buU-day subchronic inhealaticn toxicity study in the
rat the UKy {&~ and b-waves) was depressed at the high dose

(59.5 mg/r -} indicative of a toxic effect on the retina. In a

chronic toexicity study in the rat complete retinal atropy was

observed & 12 months at the high dose (320 ppm). At 24 months

ocular dancyz included cataract, lens opacity, corneal opacity
corneal neavascularization and retinal atropy. LExpressed

in mg/kg/2ay the high doses in these two studies were essentially
the same o2 mg/kg/day and 16.8-21.1 mg/kg/day respectively).

A mouse oncogenicity study showed a statistically
significant irncidence of liver hemangiosarcoma, small intestine
adrenocarcinoma and bronciolar adenoma. The rat oncogenicity
study showesd no increase in tumcrs. Based on the mouse study,
the HED Peer kKeview Committee classified tribufos as a Class
C carcinogen and recommended low dose extrapolation by
calculativne of a Qy*.

[

The ¢ompination of three serious toxic efects in a
single chs tal is considered sufficient to recommend Special
Review of cribufos.

¢
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B. Texicolugy Profile

81 Series Acute toxicity and Irritation Studies

81l-1 Acute Dral

Sufficient data are available on the acute oral toxicity of
tribufos in rats. Doses tested and rmortality: Males 294
(0/5/), 429 {3/5) and 55% (5/5) mg/kg; females 192 (0/5). 235
(4/5) and 94 (4/5) mg/kg. LDgg both sexes between 192 and
235 mg/kyg. Signs of toxicity at all doses (decreased activity,
lacrimation. nasal discharge, salivation, diarrhea, tremor,
convulsions. Deaths occured within 7 days after dosing.
Toxicity CUatagoery II. MRID 41%549-03

81l-2 Acuts Dermal

Suffic ent data are available on the acute dermal toxicity
of tribufes in the rabbit. Doses tested and mortality: Males
500 (0/5), 10GO0 (2/5) and 2000 (5/5)mg/kg; Females 500 (¢/5),
1006 (2/5%) snd 2000 (3/5) mg/kg. Lbgg > 1000 and < 2000 mc/kg.
Toxic signs observed at all doses consisting of muscle
fasciculations, decreased activity, perianal stain, clear
nasal discharge. Toxicity Catagory 1T, MRID 419549-02

81-3 Acut+s ‘nhalation
Suffic.ant data are available on the acute inhalaticon toxicity
of tribufus in the rat. Doses tested in a four hour exposure

were; malcos 2920, 5690 and 6030 mg/mj; femalegs 1590, 2920 and
3190 mg/m-. Signs indicative of cholinesterase inhibition were
observed i+ all dosgses. The LCsg for males was 4650 (1410-6180)
mg/m3 and fsr females 2460 myg/mS. Toxicity Catagory TIT.

MRID 41785 :5-91

81-4 Prime:ry Eye Irritation

No dets are avallable on the primary eye irritation
properitics of tribufos. A study is required.

81-5 Primerv Dermal Irritation

sufficient data are available on the primary dermal
irritatior groperities of tribufos in the rabbit. A single
dermal dos« of 0.5 ml of the neat material was applied and
protected v an occlusive patch for four hours. Mild to
moderate crythrema, dry cracked skin and edema were observed
(primary ivritation score 3.7). Toxicity Catagory IV. MRID
418962-03
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81-6 Derm:l Sensitization

suffic:ent data are available on the primary dermal
sensitizatinn properities of tribufos in the guinea pig.
Tribufos was not a sensitizer when tested with the Buehler
Topical Closed-Patch test. MRID 416188-12.

81l-7 Acute Delayed Neurotoxicity

No d:ztas are avallablie on the acute neurotoxic effects of
tribufos. iLiterature references and an acceptable 90-day
dermal st.dy show that tribufos produces organophosphate type

delayed neurotoxicity. An acute study is not required.

82 Series Subchronic Testing

82-1 Subclkronic Oral

No docta are available on the subchronic oral toxicity

of tribufos., Studies are not required in the rodent and
nonrcdent species because acceptable chronic studies are
available in the rat and dog.

B2-2 Subchronic Dermal (21-day)

Sufficient data are available on the subchronic dermal
toxigity of Zribufos in the rabbit. Doses tested, 0, 2, 10 &
25 mg/kg/“ay nominal (0, 2, 11 & 29 mg/kg/day actual). At 29
mg/kg/day L male and 4 females died or were sacrificed in
extremis. 3igns of dose-related toxicity were observed in
both sexe:z at 11 and 29 mg/kg/day, with a greater effect at
the higher Jdose. Mild to noderate dermal irritation was
oObserved 4= 11 & 29 mg/kg/day ia both sexes. At termination,

| depression of cholinesterase activity was observed
3 in both sexes in plasma, erythrocyte and brain.
Statisticzlly significant depression (p<0.05) was observed in
plasma (mul2s) and erythrocytes {females) at 2 mg/kg/day and
in all patareters in both sexes at 1l & 29 mg/kg/day. No
recovery »a3 observed in erythrocyte and brain activity at
33-34 days /14 days post dose). MRID 420072-01

#2-3 Subchronic Dermal (90~day)

Ho data are available on the 90-day subchronic dermal
toxicity :of tribufos. Based on the use pattern, a study is
not requirced,

82-4 Subchronic Inhalation
Suffizient data are available on the subchronic inhalation

toxicity <t tribufos. Doses administered were 0, 1, 2, 12 &
60 mg/m* n27vinal (0, 0.93%, 2,43, 12.2 & 59.5 mg/m3 actual).
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Cholinesterise inhabition in the RBC at 12 & 60 mg/m3 in both
sexes, in the plasma at 12 & 690 mg/m3 in males, at 60 mg/m$

in females, and in the brain at 6( mg/m3 hoth sexes. The ERG
was depressed (a- and b- waves) at 60 mg/m3 in both sexes. The
adrenals showed cortical fat deposition at 60 mg/m3 in both
sexes, MLl 423998-01

82-5 Subchroanic Neurotoxicity

suff:cient data are available on the subchronic neuro-
toxicity ¢l tribufos by the dermal route. A 90-day dermal
neurotoxicicy study was performed in hens. Doses tested were
0, 2.6, 17 and 42 mg/kg/day. Triothrocresolphosphate (TOCP)
was utilized as a positive control at 18 mg/kg/day. Doses
were appl «d to the comb., Effects observed in the tribufos
treated hens were failure to gain weight (LOEL 11 mg/kg/dav,
NOEL 2.6 pgJ/kg/day), ataxia in seven of twelve hens (LOEL 42
mg/kg/day, NOLL 11 mg/kg/day) and whole blood cholinesterase
inhibition (LOEL 2.6 mg/kg/day [LDT]). Histopathology indicative
of neurotasicity was observed primaraly in the braln and
spinal co:o (LOEL 42 mg/kg/day, NOEL 11 mg/kg/day). MRID
420072-0%

83 Series thronic and lLong Term Studies

83-1 Chronhio Toxicity

Suff ont data are available on the chronic toxicity of

tribufos 1 the rat and the dog. Results of the rat study are
presented ielow under Sec 83-5 Combined Chronic Toxicity,/
Oncogenic:+y Studies.

A chronic study was performea in the dog at doses of 13,
4, 16 & ©1 cpm. Inhibition of plasma cholinesterase was

observed i both sexes (LOEL 16 ppm WNOEL 4 ppm) as was inhibhition
of erythr:oyte cholinesterase in both sexes (LOEL 64 ppm NOEL
16 ppm), - possible decrease in aumber of erythrocytes at 64

ppm was oaserved in both sexes. No other toxic effects were
observed. MRID 420072-03

83-2 Oncogenicity

Sufficient data are available on the oncogenic potential
of tribufs: with studies in the mouse and the rat. Results
of the rat study are presented below under Sec 83-% Combined
Chronic Uovicity/Oncogenicity Studies.

In ca+» mouse oncogenicity study, mice were dosed at C,
1o, 50 or .50 pmm for 90 weeks., At 10 ppm, decreased plasma
and RBC cn:linesterase was observed in both sexes and decreased
brain choiinesterase in males. At 78 weeks males showed
decreased WUV and MCH and at week 90 females showed decreased
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hematocrite. At 50 m, an increased number number of males
showed palicness and hunched backs. At 78 weeks males showed
decreased ™IV and MCH and at week 90 decrcased MCH. At week

90 female: showed decreased RBC count, hemoglobin and hematocrite,
Histopathoiogy of the males showed; adrenals amyloid, epididymis
hypersperucingenensis, smail intestine amyloid and wvacuolar
degenerat i epithelium, spleen hematopoiesis. At 250 ppn

locose stools were observed in females, enlarged abdomen in

both sexes, increased mortality/decreased 1ife span in both

sexez and increased food consumption and body weight in both
sexes. Decreased RCB count, hemoglobkin, hematocrite, MCV and

MCH was obs=rved in males and decreased RCB count, hemoglobin

and hemat«orite in females. Histopathology in males showed;
adrenals <ogeneration, liver hemangiosarcoma*, rectum acute
inflammat:on, necrosis and ulcer, small intestine adenocarcinoma*)|
dilated/ ¢istended and mucosal hyperplasis. In females
histopathology showed; adrenals calcification and degeneration/
pigmentat:on, caecum edema, liver hypertropy, lung alveolar/
bronchiolar adenoma*, mesenteric lymph node congestion,

rectum acuts inflamation, necrosis and ulcer, small intestine
adenocarc: noma*, dilated/distended, mucosal hyperplasia.

{(* statistically significant increase in tumors) MRID 411710-01.

83-3 Terat - gonicity

Suft:cient data are available on the teteratogenic potential
of tributc:z in the rat and the rabbit.

In th« rat teratology study, pregnent rats were dosed
orally at ¢, 1, 7 and 28 mg/kg/day (days $-16). Maternal EBC
and plasma cholinesterase activity was depressed at 7 and 28
mg/kg/day and brain activity at 28 my/kg/day. Maternal
welght ga n wes decreased at 28 mg/kg/day. Maternal toxicity
LEL 7 mg/ha/day, NOEL 1 myg/kg/day. Fetotoxic NOEL 28 mg/kg/day
(HDT) . Tr i-ufos was not teratogenic in this study. MRID
401906-01

In the rabbit teratology study, pregnent rabbits were
dosed at i, 1, 3 or 9 mg/kg/day, (days 7-19). Plasma and RBC
cholinesterase activity were significantly reduced at all
doses on cav Z0 and RBC at all doses on day 28. Does failed
to gain weight at 9 mg/kg/day during dosing. Maternal toxicity
LEL 9 mg/hko/dey, NOEL 3 my/kg/day. Fetal toxicity NOEL 9
mg/kg/day (iDT). Tribufos was not teratogenic in this study.
MRID 40190&6-57%

83-4 Repr:.cuction

Sufficient data are available on the reproductive toxicity
of tribufes from a 2 generation study in the rat.




In a “-generation reproduction study rats were dosed at
0, 4, 32 &nd 260 ppm. The only compound-related effect on
reproduct on was a significant increase in dead pups in the
Fla and Fia litters (LOEL 260 ppm, NOEL 32 ppm). The most
sensitive cftect was blood cholinesterase inhibition in
adults. Tre LOBL for plasma and erythrocyte cholinesterase
depressior was 4 ppm (LDT). No NOEL was determined. In
pups, decioased cholinesterase activity was greatest at 21
days in tie Fla females and plasma cholinesterase activity
significartly decreased (LOEL 32 ppm, NOEL 4 ppm). MRID
420401-01
83-5 Comb nod Chronic Toxicity/Oncogenicity Studies

A rat study is available that satisfies the reguirement
for a comtined chronic toxicity/oncogenicity study (MRID
423351-01;

In a combined chronic toxicity/oncogenicity study in the
the rat dosss were U, 4, 40 and 320 ppm. (males 0.0, 0.2, 1.8
and 16.8 and females G.0 0.2, 2.3 and 21.1 mg/kg/day) No

oncogenic

nononcoger io

listed in
Observed:

12 months!

499m
decreased
40ppm
decreasad
decreased
decreased
decreased
320ppm
decreased
increased

terminal <«

opacity.
terminal &
decreased
increased
decreased
Adrenals:
Eyes; reti
Small inte
Eyes; reti
Optic nerv
Small
M&EF
MRID 4233°©

inte
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regponse was observed. Because of the variety of
compound related effects observed they are
srder below at the lowest dose at which they were

vlasma cholinesterase M&F

wirxicht gain M

#3312 count, Hemoglobin,
cnolosterol, calcium M
i cholinesterase M&F

hematocrite., M&I

.
REETS

wiricht gain F

I'nod consumption M&F

srhamological exam; cataract,
corneal neovascularization,

unrecordable M&F

Totprotein, globulin,
AN MEF

Drain cholinesterase Ma&F
vacular degeneration 12m M&F
~al atropy l2m M&F

lens opacity, corneal
iritis/uveitis M&F
(MR

cholesterol, calcium M&F

slhire; autolysis, vacoular degeneration 12m MgF
w2l atropy, uveitis, cataract, neovascularization 24m M{F
es; atropy 24m M&F

Lire; autolysis, vacoular degeneration, hyperplasia 24n
T 731
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Muteagenicity

84-2 Mutanenicity Tests.

Suff-
tribufos.

A
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cConcentrat
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A teo
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i 9,025 and

chinese
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g.007%,
0.05 and

85 Series

85-1 Metal
Suffr

tribufos

In ti
in 5 male
mg/kg or
mg/ke [Ll--

was excrel

residue.

metaboliz:

85-3 Dermas

Saff

Aode
2.8, 14.90
a 10 hour
remained
(30-4¢%) .

Maximum at

MRTD 4235

mut
Sy

0.0

1 the

o

sorption was

cient data are available orn the mutagenic potential of
Tribufos was negative in all tests.

ajenicity study was performed in salmonella.

tzms used were the Salmonella typhimurium histidine

TA9E, TALQ00, TAl537 and TA1538 as described by
(1975). The test compound was negative without and

somal activation at concentrations up to 10,000
MRTD 414591-01

dy of unscheduled DNA systhysis was preformed on

y hepatocytes. The test compound was negative at
iong of 0.0001 to 0.006 ul/ml. Higher concentrations
MRID 414591-02

t. for chromosomal aberrations was performed in

wster ovary cells. The test compound was negative

¢ with microsomal activation. Doses tested without

, D.004, 0.007, 0.013, 0.025 and 0.05 ul/ml, showed
0.05% ul/ml, Doses tested with activation,
0.05% and 0.1 ul/ml, showed toxicity at
MRID 414591-013

L3, B.0Z25,
LLoul/ml.

Special Studies

s lism

data are available on the metabolism of

rat.

cient

¢ metabolism study of |1-14C] Tribufos was performed

and 5 female rats single oral dase, 5Smg/kg or 100
my/ kg/day ¥ 14 days cold tribufos followed by 5

42] Tribufos. 35 to 80 % was absorbed of which 90+%

et in 72 hours. There was no significant tissue

Azsorbed material was extensively and completely

‘. MRID 420345-01

Absorption

coient data are availabkle on the dermal absorption
of tirbut:s

mal absorption was performed in the rat at doses of
Lo Lel ug/cm2 and exposures of 1, 4 & 10 hours plus
wash with 168 hr exposure, Significant skin residue
"ter the soap and water wash at 1, 4, & 10 hours
the 10 hour residue was mostly absorbed at 168 hrs.
34-44 % after the 168 hour exposure,

o)
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C. Data Geps

Tribufoz is registered for food crop uses. Therefore the
following vaideline toxicology studies are required for
registrat: o,

81-1 Acute Dral
81-2 Acute Dermal

81-3 Acuts Tnhalation

81-4 Primary Eye Irritation

81-5 Primary Dermal Irritation
81-6 Dermsl Sensitization

81-7 Acutc ppelayed Neurotoxicity

82-1 Subchrionic Oral, two species rodent and nonrodent

82-2 Subchronic Dermal (21l-day)

82-4 sSubchronic Inhalation

82-5 Subchronic Neurotoxicity (if positive in 8L-7 Acute Delayed
Neuroctoxicity)

83-1 Chrorio Toxicity, two species rodent and nonrodent
83-2 Oncogenicity, two species

83-3 Teratogenicity, two species

83-4 Reprocuction

84-2 Mutagenicity Tests.

85-1 Metab-licsm
Based on this assesment of the toxicology data base the
following tGuicdeline toxicology study has been identified

as a data =ap and is required.

81-4 Primary Fye Irritation
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D. Toxicolajgical Issues
1. Organophosphate type delayed neurotoxicity

Weurotoaxicity is broadly defined as any effect on the
nervous system. The effect may be reversible or irreversible
and may bs taused by single or repeated dosing. A particularly
dangerous nrurotoxicity was demonstrated in man during prohibition
A concoction called Jamaica Ginger was contaminated with tri-o-
cresyl phosphate (TOCP), a component of the organic solvent
used to prepare ginger extract. Victims developed a paralysis
of the lecs and arms whose severity varied with exposure. Animal
studies icentified TOCP as the toxic agent and characterized
a syndrome which has bheen called Organophosphate Type Delayed
Neurotoxicity. Subseguently this syndrome was observed following
accidental human exposure to the pesticide leptophos and the
experimental compound mipafox, both organophosphate inhibitors
of cholinesterase.

Orgarophosphate type delayed neurotoxicity is characterized
as followz: A delay in the order of 10-14 days between a
single effective dose and the appearance of clinical and
histopathcolagical signs. The appearance of the delayed
effect well after recovery from the acute toxicity of the
compound,. o apparent relationship between the compound’'s
ability t« inhibit bloocd cholinesterases and its ability to
produce the delayed effect. The appearances of abnormalities
of gait wrhish may proceed to complete paralysis and are
generally irveversible., The destruction of nerve axons in
the sciatic nerve and in the spinal cord and the subsequent
digsappearsnce of the myelin sheath which surrounded the lost
axons. The aclayved toxic effect can also be produced by daily
adminigtr:ztion of doses which individually will not produce
the acute tuxic response, i.e., the delayed toxicity is
cumulative,

Anims! studies with TOCP showed that the toxic syndrome
could not e produced in rats and mice and was produced only
with incorsistent or atypical results in degs and cats. The

syndrome has been demonstrated in bovine and primate species.
The chick:n has been shown to consistently demonstrate the
syndrome with the three compounds that are active in man and
is the species of choice in modern screening tests for this
type of toiicity.

Reports that tribufos produced this type of toxicity in
the chicksan were published by Casida et al in 1963, Baron and
Johnson ir 1964 and Gaines Iin 1969, Gaines reported the
results of 31 single dose toxicity study with tribufos in
the hen. ?» single oral dose of 200 mg/kg was administered and

the hens < bserved for the onget of "leg weakness". The onset
0of leqg wessness was delayed 14 to 28 days following administratior

-} 1=
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and up, all hens died at 800, 900 and 1000 mg/kg. Single
i3 of 400 and 1000 mg/kg produced dose related ataxia
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5igni
was obsersw

sroduced organophosphate type delayed neurotoxicity
ter a single oral dose and with 90-day oral administrat]

il number of doses on tribufos neurotoxicity (1979%asgb).

1y 5. Dermal doses of 20 and 40 mg/kg/day for 90 days

rermel neurotoxicity study in the hen to determine

aontrol).

/%yg/day). Signe increased in severity for the
of the study but were never sufficient to require
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»wioand was still apparent 30 days after treatment.
:nted that "This is somewhat typical of the reaction
1% to treatment with triorthrocresylphosphate, the
compound studied for this affect.,”

« agency sponsored study, Abou-Donia determined that

« and coworkers subsiquently reported on the effects

tuced dose related ataxia indicative of 0P delayed
ity. However, deaths were reported at doses of 400

sted daily doses of 2.5, 5, 10, 20, 40 and 80

produced dose related increases of ataxia at shorter
b dosing with increasing dose. Deaths occured at

© 30 mg/kg/day and survival time decreased, respective
val time, 32, 16 and 16 days. Histopathology was

nly in the spinal cord of 3/5 hens at 80 mg/kg/day.

. were observec at doses of 0.5 and 1.0 mg/kg/day

> related ataxia, the time to effect decreaed and
of effect increased with increasing dose.

1

¢ on these reports and hecause the major route of
xposure was by the dermal route, the Agency reguested

Wik doses (MRID 420072-02). The doses tested were 0,
2 my/kg/day tribufos and 18 mg/kg/day TOCP (the

!
r =1
-y

trat sign of toxicity, failure to grow when compared
ol was observed in the 11 mg/kg/day hens at

oy day 14, However, significant (p< 0.05) weight

- was only observed in the 42 mg/kg/day at day 35

2r and in the positive control group (TOCP 18

st day 28 and thereafter.

izst sign of neurotoxicity, ataxia, was observed in
2t 42 mg/kg/day starting on day 42 (LOEL 42 mg/kg/day,

sacrifice.

Licant (p<0.05) whole blood cholinesterase depression
i oat all doses in the treated animals from day 4

on.



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R123197 - Page 19 of 31

-13-

to terminatior. (NOEL < 2.6 mg/kg/day). In contrast, significant
whole blood cholinesterase depression was only observed in

the TOCE tens on days 4 and 25 which is indicative of itsg
relatively weak anticholinesterase activity.

Histupathological cobservations of the brain, spinal ccrd
and Eibular, tibular and sciatic nerves are presented in
Table A. %3z noted in the heading for the table, grade scores
of abnormaiities have been converted into numerigcal scores.
The lesion of 0P delayed neurotoxicity is a Wallarian
degeneration of the axon followed by a degeneration of the
mylin. This degeneration is accompnied by local 'digestion'
from releaz« of cell bound enzymes followed by macrophage
accululation to scavage the remaining cellular residue.

For each tissue examined, patholcogy is assesed under the
following observed conditions; Degeneration, axonal:
demylination; digestive chamber; macrophage accumulation and
infiltrate, lymphatic. For this pathclogy no increase in
lymphatic infiltration was observed,.

0o L

]

The wathology is clearly shown by the response of the
Group B hens to TOCP, the positive control. The primary lesion
is in the spinal cord, which is imposed on a low level of
backgrouna i2gions as shown in the negative control. This is
followed @y lesions in the brain and the sciatic nerve and
its brancies. Toxicity is clearly established at 42 mg/kg/day
of tribufos (LEF). However, there is little if any evidence
of patholcgy in the nerves examined. This is typical of the
progressicn of the pathology. The final pagye of Table A
summarize:s =he mean scores for brain and spinal cord showing
a clear response at 42 mg/kg/day tribufos and 18 mg/kg/day
for the puositive control TOCP.

A derwna] LOEL for OP type delayved neurotoxicity
of 42 mg/ko/day and a NOEL of 11 mg/kg/day for tribufos
is clearly -uxtablished.

2 Bye toxicity

In Japan organophosphate pesticides have been observad
to produce lLoxic effects on the eye. Extensive human poiscning
produced = ayndrome of effects on vision ranging in severity
from nyopia to congestion or atropy of the optic nerve. Although
the reports mentioned exposure to several organophosphates,
the inforwaltion did not permit identifying a particular
compound a3 bioactive., Experimental studies with the
organophosphate fenthion on rats demonstrated a syndrome of
toxic eft .5 on the eye beginning with functional abnormalities
in electri L activity and columinating in retinal degeneration
Eollowing = :ronic dosing.

In 194+ OPP received reports of chronic studies of methyl
and etayl osirathion in rats that showed toxicity to the eyes
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¢:f 50 ppm. Retinal degeneration was detected by
ervation in females at the high dose and light

iy detected additional lesions at the same dose in
L second ethyl parathion study, received in 1987,
and extended these effects at a dose of 32 ppm,
hservations on the eyes indicated decreased ERG
NOEL 2 ppm}, gross retinal abnormalities,

“1ogy indicative of blindness and possible increase
La (LEL 32 ppm, NOEL 8 ppm) in the females.

=

i,

P

S

3 OPP acted on the parathion reports by requiring
studies on these compounds and other organophosphates

s3igtration process.
40 OPP received a (6)(2)(2) notification of a
udy of tributos (DEF) in rets which showed complete

of the wvisual layer of the retina at a dose of
12 months of dosing.

PO
T

inal report of this study was received in 1992
1-01). The doses tested were 0, 4, 40 and 320 ppm
b At 12 months treatment related effects were
the eyes. COcular effects consisted of retinal
#Ll high dose males and females. Effects on the
also observed at the 24 month sacrifice. The
raicter of this pathology was described by the
t as follows;

»

"Ret nal atrophy, in the 320 ppm groups, was characterized
microscop - cally by diffuse loss (disappearance) of most of
the ocuter layers of the retina, including the layver of rods
and cones, oater limiting membrane (assumed), the outer
nhuclear 1i.y:ayr, the outer plexiform layver, and sometimes
portions «f the inner nuclear layer. The pigment epithelium,

considera.
was preser
flocculent
quantity

thickness
terms of
layer of
sometines
occurance,

i

{

"In the

limiting
layer,

r

of the
remaining

i
was reduce.:

Ly
appearance

wit:n
pigment of
out s

anatomically to be the outermost retinal layer,
t, but contained increased eosinophilic granular to
cyvtoplasmic material which was of sufficient
distort the cell in some instanceg. The coroid
in thickness in approximate relation to the
the remaining retina; it appeared functional
arzoncy of vessels and the presence of blood. The
stic nerve fibers and the ganglion cell layer were
rzduced in thicknes but this was variable in

in

Gl

2y

uical presentation at either one or two years, the
of diffuse loss of the rods and cones, outer
outer nuclear layer and outer plexiform
"collapse" of the remaining inner layers onto the
ithelium. Occasional darkstaining nuclei, remnents
r nuclear layer, could be noted at the edge of the
inner nuclear layer. In the extreme presentation,

WA g

enppnrane,
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the inner uclear layer was also affected, with gaps in the
layer and distortions of the normal layered appearance (i.e.,
it demonstrated a dysplastic appearance) and more thinning of
the layer than in the control or less affected animals.”

"The ratinal changes in the 320 ppm animals were
essentially confined to that group by virtue of being diffuse
and bilateral, and by some evidence that the lesion started
in the cen:ral portion of the retina. In several 320 ppm rats
which died zrior to one year on study, but later than three
nonths on study, early outer segmental degeneration could be
detected in the central portions of the retina. There was no
change apparent in the 320 ppm animals which died [immediately]
following :ve three month bleeding interval."

"The “irequency of diffuse, oilateral retinal atrophy at
one year wau: {(M=0/20, 0/10, 0/10, 19/20*; F-0/20, 0/10,
0/1¢, 20/2.%)y; in two year rats: (M-1/50, 0/50, 0/50, 50/50%;
£~0/50, 2/51, 0/50, 40/50%)." [*p<0.05]

"Retinal atrophy in other groups, including the control,
was clearliy differentated from the lesion in the 320 ppm
groups in suveral ways:

1. Most occurances of atrophy at two years were peripheral

in agistribution; there were gseveral instances at one

yera: also. This change is characterized by thining of

the vortion of the retina near the ciliary body, and

iz r"onsidered an aging change: a one year (M-1/20,

o/1r, 1/10, 0/20; ¥-1/20, 1710, 0/10, 0/20); at

two years: (M-11/%0, 15/50, 21/50, 0/%0*%; F-30/50, 33/50,
36700, 0/50%)." [*p<0.05]

2) Most occurances were unilateral atrophy, which was
asually related to an inflamatory change or other
lezions: at one year (M-4/20, 1/10, 3/10, 1/20;
F-4/29, 3/, 1/10, 0/20); at two years: (M-11/50,
1=/5%0, 18/50, 2/50%; F-21/50, 24/50, 18/50, 0/50%).
The peripheral lesions taken as a group tended to he
urilateral as well: all at one year and at two years
(#=w/50, 9/5%0, 13/50, 0/5u*; r-17/50, 19/50, 15/5¢C,
Osou*), There was no bilateral retinal atrophy in
control, 4, or 40 ppm groups at one year; there was a
sma .l proportion in those groups at two years (M-5/50,
6040, 8/50, 50/50*; r-=-13/50, 16/50, 21/%0, 41/50*)."

.05

3} Electroretinography showed essenially complete loss
ol rTetinal response on stimulation in the 320 ppm
group and normal responses in the other treated
groups. This confirmed the microscopic ilmpressions of
comzound effect in the 220 ppm groups only."
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In 1942 & 90~day inhalation study of tribufos in the rat
was received (MRID 42399%8-01). Doses tested were 0, 1, 2, 12
& 60 mg/’m-r5 nominal (06, 0.93, 2.43, 12.2 & 59.5 actual).
Cholinestera%e inhabition was observed in the erythrocytesjat
12 & 60 mu,/m” in both sexes, in the plasma at 12 & 60 mg/m~
in males a&na at 60 rng/m3 in females and in the brain at 60 mg/m3
in bcth sexas. Terminal electroretinograms (ERG) showed depressed
a- and k- waves at 60 mg/m3 in both cexes. No observational or
histopathceingical alterations were observed in the eyes.

In the rat chronic/oncogenicity study discussed above
the compound produced a retinal toxicity characterized
histologically by complete loss of the sensery layer in all
rats of bobth sexes after a minimum of 12 months of treatment
at a dose i=zvel of 320 ppm.. The sensery cells (rods and
coneg}) of the retina are the source of the a- wave of the
electroretinogram (ERG}. In this study depression of the a-
wave was chserved at the high dose (60 mg/m3). The doses of the

two studicesn are presented below and converted into mg/kg/day.
_}giﬂi@tion study Chronic/onco study
rgm? mg/kg/day ppm mg/kg/day _

males rFemales
B 0.0 0 0.0 0.0
1. 0.3 4 0.2 0.2
. 0.9 40 1.8 2.3
12,3 4.5 - - -
6G. Y 22.0 320 lo.8 21.1

The hign dose in each study produced essentially the
same mg/kg/day dose and as such the effect on the ERG in this
inhalation study can be considered predictive of the retinal
damage cbseorved in the chronic/ocogenicity study.

3. Oncogenicity

On Fehruary 3, 1989 the Reqgistrant sent a 6{(a)(2)
letter to the Agency on the results of a mouse oncogenicity
study with tribufos. Btatistically significant incidences of
adenocarcinoma/carcinoma in the small intestine in both sexes,
hemangicsarooma in the liver of the males and alveolar/
brochiola: adenoma in the lungs of the females, all at the
high dose, ~ecre observed. The report of the study was submitted
to the Agency in July 1989 and was fowarded to HED for review
in Decenber 1989, An HED peer review of tribufos was held on
June 13, 13320 to consider the results of the mouse study. "The
committee concluded that Tribufos should be classified as &
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....1':?...
Group C Poessible Human Carcinogen, and recommended that a low
dose extrazpolation model be applied to the experimental animal
tumor data Dbe used for guantification of human risk (Qpt)."
This was «n interim classification pending the receipt of an
acceptable rat study. An acceptable rat oncognelicity study
has been rensived and is negative for tumor production. This
data will not change the June 13th classification.

Rat Studies

A cortined chronic/oncogenicity study in the rat showed
no increace irn the incidence of tumors at any dose in either sex.
MRID 423371~-01. A detailed presentation of the results of thisgs

-

study is ta be found in section 2 under 'Eye Toxicity’'.

Mouse stucies

A 90 woek oncogenicity study in the Crl:CD-1{(ICR)BR
strain mousz: was performed at doses of 0, 10, 50 and 250 ppm
in the diet. At the high dose, this study showed an incidence
of adenocar:inoma/carcinoma in the small intestine in both
sexes which was statistically significant in the females.
hemangiosar-oma in the liver of the males and alveolar/
brochiolar @denoma in the lungs of the females (MRID 411710-01).

Compcund related effects were observed at all doses in
both sexes. GLffects are presented by dose bhelow at the lowest
dose at which they were observed.

Nominal docs= of 10 m

Statisltically significant decreases in plasma cholineterase
activity =t weeks 53, 78 and 90 ail doses in both sexes.

Statistically significant decreases in RBC cholineterase

r

activity ~t weeks 78 and 90 all doses in both sexes.
Statiszhically significant decreases in brain cholinesterase

activity =t week 93 (termination) all doses in nales.

AL weel

i 78 in the males, a significant decrease in mean
cell voluno

and mean cell hemoglobin was observed at 10 and

580 ppm and significant decreases in red cell count, hemoglobin,
hematocrit, mean cell volume and mean cell hemoglobin at 250
ppm. At wzok 90 in the males, a significant decrease in mean

cell hemoclobin was observed at 50 ppm and significant decreases
in red cell ccunt, hemoglobin, hematocrit, mean cell volume

and mean <= .. hemoglobin at 250 ppm. At week 90 in the femzles,
a significant decrease in hematocrite was observed at 10 ppm

and significant decreases in red cell count, hemoglobin and
hematocrit at 50 and 250 ppm.




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R123197 - Page 24 of 31

Nominal deuse of 50 ppm

Statistically significant increased number of males
showing paiesness and hunched back.

Table 1. =tatistically significant histopathological observations, at 50
ppm, from the incidence table.

MAILES FEMALES
e bose(ppm) Dose (ppm) 1
Organ & Disease Cont 10 50 250 Cont. 10 50 250
Adrenals 50 50 50 S0 50 56 50 49
Amyloid 5/50 o/50  15/50% 9/50 4/50  7/50  3/50  3/49
3.8 3.3 3.5 3.1 2.5 2.4 2.7 2.7
Epididymis 50 50 50 50
Hyperspermatognensis, 2/50  &/50  10/50* 3/50
NOS 2.0 2,2 2.1 2.0
Small Intestine 50 50 50 50 50 50 50 50
Amyloic, NOS 6/50 7/50  20/50% 9/50 6/50 9/50  10/50 8/50
2.7 2.6 2.8 2.4 2.7 2.9 2.9 2.4
Degeneration. Vacuolar 0/50 1/50 8/50% 28/50* /50 /50 11/50*% 28/5(Q*
Epithelium 2.0 2.1 2.5 1.7 2.6
Spleen 50 S50 50 50 50 50 49 50 |
Hematopoiesiy, NOS 6/50  6/50 14/50* 19/50*  16/50 14/50 18/50 20/5
2.0 2.7 2.8 2.5 2.6 2.4 2.7 2.2

~ # observed/# ¢xxmined; mean of severity codes(1-5) : B = Benign; M = Malignant; |
NCS = Net Otherwise Specified; *PSQ.OS

Nominal dose of 250 ppnm

Statistically significant increased number of females
showing luose stool and enlarged abdomen and males showing
enlarged oidomen.

Increased mortality, between 72 and 90 weeks, and a
concurrent decrease in life span in both sexes.

Tncreas
sexes durin:g

ed mean food consumption and body weight in both
the latter portion of the study.
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Table 2. Statistically significant histopathological cbservations at 250 ppi
from the incidence table. Note particuarly the increased incidence of tumors in
the liver, lurg and small intestine.

MALZS FEMALES
o DoOselppm) Dose (ppm) |
Organ & Diseaso Cont 10 50 250 Cont 10 50 25¢
Adrenals 200 20 0 50 0 30 0.0 50 30 49
Calcificatic: /50 /54 0/50 4/5Q 0/50 2/50 G/50 5/491
1.0 1.5 1.4
Degeneration, 17/50 15/50 21/50 39/50* 18/50 26/50 22/30 38/44*
plgmentation, NOS 1.4 1.6 2.0 2.6 2.2 2.5 2.3 2.7
Degeneration, 04 0/50  0/50 /50 22/50%* 2/50Q 0/50 1/50 3/49
L.0 2.4 2.0 2.0 2.0
Caecum 50 _50 50 50 50 50 50 50
Edema, NOS 4/50 6/50 5/50 16/50 6/50 3/50 4/50 17/5¢+*
2.0 2.0 2.4 2.1 2.0 2.0 1.8 2.1
Liver 50 50 56 50 50 50 50 50
Hemangiosarcoma 1/50 L/50 4/50 7/50% 2/50 2/50 2/50 1/50
A N M M M M b M
Hypertropy, =05 1/50 0/ 540 1/50 4/50 0/50 2,50 /50 6/507
2.0 2.0 1.5 2.0 1.8
Lung 50 50 50 50 50 50 50 50
Alveolar/broncniolar 11/50 9/50 5/ 50 9/50 5/50 5/50 2/50 15/5¢*
adenoma B B B B B ) B B
Mesenteric Lympt 48 50 48 46 49 50 50 50 |
Congestion, i 7/44 7/50 14/48 10/46 15749 20/50 18/50 29/5(*
i.9 2.0 1.9 i.8 1.9 2.0 2.1 1.9
Rectum 4> 45 47 0 46 0 48 47 8 4ef
Inflammation, Acute 3/45  2/49 3/47  1l/46% 3/48 0/47 1/47 15/49
NOS 1/7 2.0 2.9 2,6 2.3 3.0 2.5
Necrosis, NCG¢ 0/45  1/49 0/47  7/46%* 2/48 0/47 0/47 7/49
2.0 2.6 2.5 2.9
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MATLES FEMALES
, ceem---DoSElppm) ______ Dose(ppm)
Organ & Diseast Cont 16 50 250 Cont 10 50 290
Ulcer, NOS 0/45 1/49 1747 10/46* 1/48 0/47 1/47 14 /49*
2.0 3.0 2.6 3.0 3.0 2.9
Small Intestine 50 50 50 50 50 50 50 50
Adenocarcinomn:, NOS 0/50 0/50 /50 9/50+ 0/50 1/50 /50 4/50)
M M M
Dilated/Dist =uled 0/50 0/50 2/50 7/50%* 2/50 0/50 11/50* 28/50*
3.0 2.1 2.0 2.0 2.0
Hyperplasia, rucosa 0/50  0/50  1/50  22/50%  1/50  0/50  0/50  19/5h*
2.0 2.0 4,0 2.3

# observed/# oxamined; mean of severity codes(1-5) ; B = Benign; M = Malignant; |
NOS = Not Oth=rwise Specified; *P<0.05 -

Evaluation of the carcinogenicity evidence for Tribufosy.
1. Corinogenicity study in Crl:CD-1 (ICR)BR mice.

"Tribhwlos was administered in the diet to groups of 50
male and 't female mice at 0, 10, 50 or 250 ppm for 90 weeks."

"Neoplastic lesions: The significant tumor sites were liver,
lung and =rall intestine.

Liver: In male mice only there was a statistically
sign:ficant increase in hemangiosarcoma at 250 ppm
{{DT . .

Lung: In female mice only there was a statistically
sign:licant increase in alveolar/bronchiolar adenoma at
250 ppiw (HDT}.

Small intestine: There were increases in adenocarcinoma
in both sexes abt 250 ppm which were statistically
signiticant in male mice only. This tumor ctype is
cnsicered to be rare in this strain with a reported
incicence of 0/50 in each of three studies at the
Registrant's racility {1980-1983)."

"Compound-related non-neoplastic effects included
statisticaliy significant decreases in brain, plasma and red
blood <cell ocholinesterasse activity, were observed at all
doses in !:th sexes,., Increases in mortality which occured

1) Quoted tram the Peer Review document.
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late in the study (between weeks 72 and 90) in both sexes
at 250 ppr. were not considered to compromise the study
findings. 9ne Committee concluded that dosing was adeguate
for asses ny the carcinogenic potential of Tribufos."

"The Committee classified Tribufos as a Group C (possible)
human carciongen, based on the findings of tumors in both
sexes at rultiple sites in the mouse study. Although the
tumors wers later occuring, they were malignant in the male
liver and ia the male and female small intestine { a rare
type witha 2 background ocurence of 0/50 in both sexes at the
testing facility).

Ancillary evidence from mutagenicity studies did not
indicate ruch concern; SAR was unavailable., However, based on
the multiyls and rare tumor types in 2 sexes and their
malignancy; the consensus of the Committee was that a low
dose extravolation model applied to the experimantal animal
tomer dat: should be used for puantification of human risk
(Q1*) for Tribufos.™

A gquanzitative risk assessment of the mouse tumer incidence
has been pestormed and the following Q1%s calculated (Pettigrew
1993y,

Dose (ppm)
LU 50 250 L5 Mo
Male

Liver Hemangiosarcoma 1/49 1/48 4/47 4/47 1.136 x 10-1

o

Small Intestine G/ 47 /48 0/417 9/47 0.479 x 10~1
Adenocarciaoma

Combxined 1,47 1/48 4/47 le6/47 2.227 x 1071

Female

Alveolar/Bronachiolar 5/49 /45 2/44 15/47 1.190 x 1071

Adenoma
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